The goal of prosthetic rehabilitation is to compensate for the loss of a limb by amputation by, in the case of a lower limb, encouraging walking, and to achieve the same level of autonomy as prior to the amputation. However, because of difficulties walking, elderly amputees may use their prosthesis to a greater or lesser degree or simply stop using it during the rehabilitation period. The objective of this research was to study factors such as physical and mental health, rehabilitation, physical independence and satisfaction with the prosthesis to understand why amputees use their prosthesis or not. The sample was composed of 65 unilateral vascular amputees 60 years old or over living at home. The information was collected from medical records, by telephone interview and by mail questionnaire. Prosthesis use was measured by a questionnaire on amputee activities developed by Day (1981) . Eighty-one per cent (81%) of the subjects wore their prosthesis every day and 89% of this group wore it 6 hours or more per day. Less use of the prosthesis was significantly related to age, female gender, possession of a wheelchair, level of physical disability, cognitive impairment, poorer self-perceived health and the amputee's dissatisfaction. A multiple regression analysis showed that satisfaction, not possessing a wheelchair and cognitive integrity explained 46% of the variance in prosthesis use.
Introduction
Amputation of the lower limb is a growing problem in the elderly population. This phenomenon is attributable to the increasing number of elderly and their susceptibility to All correspondence to be addressed to S. Bilodeau, 1055 Ste-Croix Street, City of St-Laurent, Quebec, Canada, H4L 3Z2. atherosclerotic problems. Between 75 and 80% of all lower limb amputations are caused by peripheral vascular disease (Pinzur et al, 1988) . Elderly amputees are a specific clientele because of the interaction of this disease with the aging process. The physiological and mental functions of elderly amputees may be less efficient or acute than those of younger individuals and the multiplicity of medical problems encountered in old age also amplifies the difficulties caused by the amputation (Harris et al., 1974; Beekman and Axtell, 1987; Plante, 1988; Lewis and Bottomley, 1990) . Because of these conditions, elderly amputees often present a lower potential for rehabilitation than younger adults and face a greater challenge recovering their autonomy.
The loss of a limb has important physical, psychological and social repercussions on the amputee's life. The purpose of prosthetic rehabilitation in the lower limb amputee is to minimise these consequences by offering the possibility of walking again and standing more easily. This reduces the stress put on the other leg and the back and gives the wearer the opportunity to be more functional in activities that require standing. The psychological impact is frequently neglected (Alpert, 1983) but is very important because it can be compared to bereavement (English, 1989) . Social withdrawal is also a serious consequence of an amputation (Edelstein, 1980) . Frequently, amputees significantly reduce their social activities and try to avoid meeting new people. They usually prefer to hide their impairment because it reminds them that they are different. The prosthesis provides a more normal body image and helps to develop better confidence in physical abilities. Beekman and Axtell (1987) believe that prostheses improve quality of life because the social consequences are reduced when the amputee wears the prosthesis. The environment is also more accessible which helps to reduce social withdrawal.
Despite the advantages of wearing a prosthesis, some amputees will not use it. Many studies have been done on the use of lower limb prostheses. Most of them are descriptive and do not consider the question of why amputees wear their prosthesis or not. According to these studies, 68 to 98% of amputees wore their prosthesis (Kegel et al, 1978; Narang et al, 1984; Steinberg et al, 1985; Beekman and Axtell, 1987; Chan and Tan, 1990; Pohjolainen et al., 1990) . However, these studies also showed that some amputees always used their prosthesis while others only used it some of the time. Many could walk independently but not outside. Finally, some wore it only for aesthetic reasons, Different variables influence prosthesis use. For example, in regard to age (Kegel et al, 1978; Narang et al, 1984; Steinberg etal, 1985; Holden and Fernie, 1987; Pohjolainen and Alaranta, 1991) and level of amputation (Waters et al, 1976; Kegel et al, 1978; Narang et al., 1984; Steinberg et al, 1985; Holden and Fernie, 1987; Hagberg et al., 1992) , most studies showed that younger unilateral trans-tibial amputees got better results. Gender was also studied but did not seem to influence prosthesis use (Steinberg et al, 1985 , Helm et al, 1986 Pohjolainen and Alaranta, 1991) . Some other variables were also explored, such as hand dominance (Kerstein et al, 1977) , aetiology (Kegel et al, 1978) , physical health (Bachynski and Cumming, 1985; Steinberg et al, 1985; Chan and Tan, 1990; Pohjolainen and Alaranta, 1991) , mental health (Pinzur et al, 1988; Hanspal and Fisher, 1991) , physical independence (Chan and Tan, 1990), rehabilitation (Steinberg et al, 1985; Beekman and Axtell, 1987; Pohjolainen and Alaranta, 1991) , social support (Helm et al, 1986 ) and length of time since amputation (Kegel et al, 1978) . However, more research is needed to clarify the role of these factors in prosthesis use.
This article presents a study on factors potentially related to the use of lower limb prostheses by amputees aged 60 years and over. With a view to possible preventive interventions, the objective was to understand why some amputees cease using their prosthesis. This research is original since it explores a large group of physical and psychological variables that can influence prosthesis use.
Methods

Participants
This cross-sectional study was carried out with amputees 60 years old and over living in the vicinity of Sherbrooke, a semi-urban area with a population of some 250,000 people. To participate in the study, participants had to have a unilateral trans-tibial or trans-femoral amputation of vascular aetiology performed between April 1, 1987 and December 31, 1992 at one of the four hospitals in Sherbrooke and have received a prosthesis. They also had to speak French or English. Amputees with severe cognitive problems were excluded.
Data collection procedure
Three methods were used to collect the information during the summer of 1993. Medical records provided information on gender, age, level and date of amputation, presence and frequency of physical and occupational therapy sessions, prescription of a wheelchair and associated medical conditions. A telephone interview preceded by an introductory letter provided information on prosthesis use, physical independence, cognitive status and physical health status. This interview lasted about 20 minutes and the questions were always presented in the same order. Finally, a mail questionnaire evaluated depressive moods and the amputee's satisfaction.
Measurement instruments
Prosthesis use was measured by a questionnaire developed by Day (1981) . It provides information on amputees' activities with their prosthesis in daily life was tested with 2,400 amputees. The questionnaire evaluates the ability to put on and take off the prosthesis, wearing time, the ability to climb stairs, life environment, walking aids, domestic responsibilities, walking habits and information on work and social activities. Summing the different parts of the questionnaire gives an overall result ranging from -70 (very inactive) to +50 (very active). This standardised questionnaire showed good test-retest reliability and empirical and concurrent validity. It was correlated to the number of steps per year measured by a counter inserted in the heel of the prosthesis (Day, 1981) .
The Barthel Index (BI) (Mahoney and Barthel, 1965) was used to measure physical independence. It is composed of 10 items evaluated on a two-point scale for personal care and mobility. The score is based on the human assistance needed and the result varies from 0 to 100 (complete independence). Roy etal. (1988) showed that the original version of BI had high inter-rater reliability (0.88 to 0.99). Korner-Bitensky and Wood-Dauphinee (1995) also showed that information collected by telephone and in face-to-face interviews was comparable (ICC: 0.89). For the analysis, the items related to mobility were excluded from the BI to avoid overestimating the correlation between physical independence and prosthesis use.
The amputee's satisfaction was measured by a questionnaire (SATPRO) developed by Bilodeau et al. (1999) . It is composed of 15 questions measured on a four-point ordinal scale. The score varies from 0 (dissatisfaction) to 45 (satisfaction) and is reported on a score out of 100 for easier interpretation. The SATPRO presents high internal consistency (Cronbach's alpha: 0.90) and test-retest reliability (ICC: 0.87).
Cognitive status was evaluated by the 10 items of the Short Portable Mental Status Questionnaire developed by Pfeiffer (1975) for the elderly. This evaluation is short, quick and easy to administer even by telephone. It assigns one point for each "error" (incorrect answer) for a total of 10 indicating severe impairment. The questionnaire has good test-retest reliability (0.83) (Pfeiffer, 1975) and concurrent validity with the Older American's Resources and Services (OARS) questionnaire (Israel et al., 1984) .
The Geriatric Depression Scale of Brink et al. (1982) was chosen to measure depression because it is simple and specific for the elderly. This self-rated questionnaire is composed of 30 items to which the respondent answers yes or no corresponding to how he/she was feeling over the past week. The higher the score (30/30), the more depressed the person is. A study by Bourque et al. (1990) indicated that the French version is reliable and valid with an internal consistency of 0.89 and test-retest reliability of 0.70.
Physical health was estimated by four questions from the OARS Multidimensional Functional Assessment Questionnaire (OMFAQ). These self-perception questions were validated by Fillenbaum and Smyer (1981) with elderly persons living at home. Lefrangois, et al. (1992) translated three of the four questions into French and showed good interrater (0.81 to 0.93) and test-retest (0.61 to 0.98) reliability of this version.
Data analysis
Bivariate analyses identified the relationship between prosthesis use and the studied variables. Given the non-normality of the data distribution, non-parametric statistics such as the Mann-Whitney test, Kruskal-Wallis test and Kendall coefficient were used. A multiple step-wise linear regression analysis was carried out with all the variables significantly associated (p<0.10) with prosthesis use in the bivariate analysis. The regression was adjusted for age and the error term was normally distributed.
Results
From 278 medical records reviewed, there were 160 (58%) survivors and 95 (34%) failed to fulfil the eligibility criteria (15% bilateral amputation, 2% cognitive problems, 13% no prosthesis and 5% other). All 65 eligible subjects agreed to participate. There were 13 women and 52 men with a mean age of 71.6 (s.d.: 6.4). Table 1 presents the distribution of the subjects according to gender, level and side of the amputation. The mean time between amputation and the data collection was 2.9 years (s.d.: 1.6).
All participants except one attended physical Table 2 . According to the results from Day's Questionnaire on the activities of the amputees, 16.9% (11/65) were considered inactive (score between -70 and -40), 61.5% (40/65) restricted (-39 to -10) and 21.5% (14/65) presented a moderate level of activity (-9 to +9). No subjects showed higher levels of activity (over +10). Only 5 subjects did not use their prosthesis. The main reason for ceasing to wear the prosthesis seemed to be deteriorating health, particularly for the trans-femoral amputees. Most subjects (53/65, 81.5%) wore the prosthesis on a daily basis. However, the distribution of the number of hours per day the prosthesis was worn differed substantially. Of the 81.5% who wore their prosthesis on a daily basis, 89% (47/53) wore it 6 hours or more per day (Fig. 1) .
The results of the amputees' satisfaction questionnaire (SATPRO) snowed a mean score of 73.1 (s.d.: 20.3 ) and 83% of the amputees tended to be generally satisfied with their prosthesis. The items associated with greater satisfaction were those related to ability to understand, ease of cleaning the prosthesis and appearance. The items related to dissatisfaction were risk of injuries and discomfort.
Prosthesis use decreased with age (r=-0.22, p=0.02), and women used the prosthesis significantly less than men (p=0.02). Transtibial amputation was almost significantly associated with increased prosthesis use (p=0.07). Possessing a wheelchair was significantly associated with less prosthesis use (p=0.0001). Amputees who had a wheelchair had a lower score (-30.8; s.d.: 18.9 ) on the activity questionnaire that those who did not (-12.5; s.d.= 11.2) . Prosthesis use was significantly related to the amputee's physical independence (BI corrected) (r=0.28, p=0.004), better cognition (r=-0.27, p=0.005), poorer selfperceived health when compared to five years ago (r=-0.27, p=0.006), younger age (r=-0.22, p=0.01) and the amputee's satisfaction (r=0.19, p=0.04). The frequency of occupational therapy sessions (1 to 10) was also statistically significant (r=0.59, p=0.05). The number of associated conditions, depression, length of time since the amputation and frequency of physical therapy showed no statistically significant relationship with prosthesis use.
The multivariate analysis showed that amputee satisfaction explains 26% of the variance in prosthesis use. Two other variables showed an independent relationship with prosthesis use: possession of a wheelchair and cognition. Table 3 presents the details of this analysis.
Discussion
The findings showed that most of the amputees wore their prosthesis every day for 6 to 14 hours a day, even if their level of activity was restricted (about 2 to 10km a week). These results are interesting considering the age of the sample (60 and over). Only 5 subjects did not use their prosthesis at all. This low rate of nonuse (5/65) may be the result of a selection bias associated with a high mortality rate (43%) or the trend towards bilateral amputation (15%) in the target population.
The definition of prosthesis use differs greatly from one study to another. It is therefore difficult to compare the results of this study with those already published. Some authors define prosthesis use exclusively by the number of walking steps (Holden and Fernie, 1987) whereas others also look at the wearing time (Steinberg et al., 1985; Beekman and Axtell, 1987; Chan and Tan, 1990) . Very often, data collection was done using home questionnaires instead of objective measurement instruments. Overall results depend on the sample studied, the criteria applied to define prosthesis use and the measurement instrument. However, the results of the present study (92% use) are comparable with the majority of studies published.
Many of the variables in this research had already been studied by other researchers. Most of the present results lead to the same conclusions as the other studies. Chan and Tan (1990) demonstrated that age was not a factor that influenced prosthesis use since it did not influence the success of the amputee's rehabilitation. However, the authors' study, done exclusively with elderly amputees, shows a statistically significant negative association between age and prosthesis use, and this agrees with the results of other studies (Kegel et al., 1978; Narang era/., 1984; Steinberg etal., 1985;  Holden and Fernie, 1987; Pohjolainen and Alaranta, 1991) It is important to specify that this relationship disappears when other variables are controlled. Kegel et al. (1978) reported that age has an effect on the functional results of amputees but that it was impossible to evaluate the effect of age without simultaneously considering the level of amputation. Many studies (Waters et al, 1976; Kegel et al, 1978; Narang et al, 1984; Steinberg et al, 1985; Holden and Fernie, 1987; Hagberg et al, 1992) report that prosthesis use is directly related to the level of amputation. In this research, the correlation between these two variables was not statistically significant, which agreed with the findings of Beekman and Axtell (1987) .
Contrary to most of the previous studies, the study showed that men use their prosthesis more than women (p=0.02). This association was not independent and was related to other factors. Only Chan and Tan (1990) reported that gender influences prosthesis use. They explained that men utilise their prosthesis more for walking while women use it more for aesthetic reasons. The present study cannot confirm this explanation.
The length of time between amputation and the data collection had no statistically significant relationship with prosthesis use, as was found in the study by Kegel et al. (1978) . A "critical" period probably exists where the amputee decides whether or not to wear the prosthesis, but this period could only be identified by a longitudinal study.
In spite of the important psychological impact of amputation, it appeared that depression had no statistically significant relationship with prosthesis use. It should be noted that depression is only one aspect of psychological health and that the measurement was carried out 3 years after the amputation. Pinzur et al (1988) used psychological tests including cognitive functioning and personality. Of the 28% who were determined to be poor candidates for prosthetic limb fitting and gait training, only 6% were able to make even minimal use of the prosthesis. Even though depression was not significantly associated with prosthesis use, this dimension should not be neglected because depression is correlated with the amputee's satisfaction and physical independence. More studies are needed to determine how depression acts on other variables.
Cognitive status had a direct relationship with prosthesis use, as shown by Hanspal and Fisher (1992) . In the presence of cognitive impairment, lower prosthesis use was observed. Although mobility is generally considered purely as locomotion, preservation of cognitive abilities makes the process of learning how to use the prosthesis easier.
Of all the variables studied, physical independence was the most highly correlated with prosthesis use, even with the BI correction. Chan and Tan (1990) reported increasing frequency of prosthesis use with a greater degree of physical independence. They believe that familiarisation with the prosthesis increases confidence for walking and generates motivation to use the prosthesis and be more independent.
It was surprising to note that no previous studies evaluated the amputee's satisfaction with the prosthesis. This variable is very important as shown by this research. In this study, the amputees were satisfied with their prosthesis even if they had a restricted level of activity. They seemed to be well adapted to their conditions or perhaps they are less demanding than younger adults. The availability of a wheelchair explained part of the use or non-use of the prosthesis. For some, it offers a quick alternative to mobility problems.
Finally, one important point to consider is the direction of the relationship between satisfaction and prosthesis use. Because of the crosssectional design, it was not possible to identify which variables influence others. It would appear to be very important to continue improving the physical, aesthetic and functional characteristics of prostheses. The goal is to eliminate the risks of injuries and pain problems, which are the main sources of dissatisfaction among amputees. Because possession of a wheelchair also explains part of the non-use of the prosthesis, a thorough evaluation of the needs and functional autonomy of amputees is required.
